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DETAILED ACTION 

Response to Amendment 

1 . This final Office action is in response to the amendment filed on 1 9 June 2006. 
Claims 1,3-14 and 16-29 are pending. Claims 2 and 15 are cancelled. All objections 
and rejections not repeated below are withdrawn. 

Claim Objections 

2. Claims 16-21 and 26-29 are objected to because of the following informalities: 

Per claim 16, the claim should be dependent on claim 13 instead of the cancelled 
claim 15. 

Claim 17 is objected to under 37 CFR 1 .75 as being a substantial duplicate of 
claim 16. When two claims in an application are duplicates or else are so close in 
content that they both cover the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to object to the other as being a substantial duplicate of 
the allowed claim. See MPEP § 706.03(k). 

Per claims 26-29, the acronym "TSB" should be spelled out as "translation 
storage buffer" as it is mentioned for the first time in the claim. 
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All dependent claims are rejected as having the same deficiencies as the claims 
they depend from. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 8-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Per claims 8-10, according to the specification, TLB Miss Handler is a piece of 
software yet it is only invoked after a search and a miss in the TLB (see Page 1 1 , Lines 
19-23), and the invention can be embodied as computer readable code (see Page 21, 
Lines 27-30). However, the invention is a method of handling a TLB miss, which takes 
place after searching the TLB. It is disclosed by the specification that TLB is searched 
when a memory access instruction is initiated (see Page 12, lines 25-30), but it does not 
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disclose computer program code instructions are used for searching a TLB for a TLB 
entry. According to the specification, the TLB is merely searched. 

All dependent claims are rejected as having the same deficiencies as the claims 
they depend from. 

Appropriate correction is required. 



5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 9 and 27 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Per claims 9 and 27, the Examiner is unclear what qualifies as "necessary" (Ln.7 
in claim 9 and Ln.13 in claim 27). The specification makes no further explanation 
regarding the degree of necessity. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 



7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claim 26 is rejected under 35 U.S.C. 102(b) as being anticipated by Mohamed et 
al. [5,899,994] (hereinafter "Mohamed et al."). 

Per claim 26, Mohamed et al. teaches a method of accomplishing memory 
management of miss exceptions in a memory management unit (Fig 3, combination of 
52, 82 and 84) of a multi-processor computer system (Fig 5, CPU 1-N; Fig 12, 
Processor(s); Column 6, lines 30-35), the method comprising: 

determining that a miss exception event has occurred (TLB miss traps into the 
operating system kernel, see Column 2, lines 5-13), wherein the miss exception event 
concerns one of: an unassigned context identifier event, a memory access event 
changing a shared memory resource (a TLB miss caused by a memory write operation 
to 906 Primary Storage, which is a shared RAM by the CPUs, the RAM is used to store 
executable program code, see Fig 12 and Column 12, lines 5-10; Column 12, lines 40- 
56), and a TSB resizing event; and 
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resolving the miss exception event in accordance with a miss event resolution 
protocol suitable for resolving the received miss exception event (TLB software trap 
handling, see Column 2, lines 52-67 to Column 3, lines 1-24). 



Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



10. Claims 1 , 3, 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Khalidi et al. [5,956,756] (hereinafter "Khalidi"), in further view of Mohamed [US 
6,427,162 B1] (hereinafter "Mohamed") and Mohamed et al. [5,899,994] (hereinafter 
"Mohamed et al."). 

Per claim 1, Khalidi teaches a memory access method for use in a memory 
management unit (MMU) (Fig 2, MMU) of a computer system (see Fig 1) having a 
plurality of interconnection central processing units (CPU's) controlled by the same 
operating system ("the operating system", see column 12, lines 46-50; column 1, lines 
35-40) and MMU (column 1, lines 30-35; Fig 2, MMU), the method comprising: 
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A) initiating a memory access instruction concerning a selected virtual 
address (column 3, lines 66-67; column 4, line 1); 

B) searching a translation lookaside buffer (TLB) for a TLB entry having the 
selected virtual address (column 4, lines 1-12); 

C) wherein a TLB entry having the selected virtual address is found in the 
TLB: 

accessing an associated physical address translation from the TLB entry 
and executing the memory access instruction (column 3, lines 66-67; column 4, 
lines 1-12 and 34-46); 

D) where the a TLB entry having the selected virtual address is NOT found in 
the TLB: 

i) determining whether a translation table entry (TTE) corresponding with 
the selected virtual address is available in secondary memory assets of 
the system to have memory access instructions performed thereon 
(secondary memory asset comprises TSB, see column 4, lines 46-59; 
column 6, lines 41-67; column 7, lines 1-20 and 30-47), 

E) wherein the TTE is available: 

i) accessing the TTE from the secondary memory assets (column 7, lines 
30-47); 
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ii) updating at least one of the TLB and the secondary memory assets with 
information from the TTE (Fig 8, 860; column 12, lines 7-39); and 

iii) returning to A) initiating a memory access instruction (since this 
translation is completed, the MMU waits for the next access instruction to 
be initiated if there is one); and 

F) wherein said testing determines that the TTE is not available: 

i) selectively pausing the method until the TTE becomes available (search 
in Level III takes some period of time to complete, therefore the memory 
must pause/wait for it to complete, as it depends on the result of the 
research, see column 4, lines 60-67; column 5, lines 1-5 and 18-27); and 

ii) returning to A) initiating a memory access instruction (same as (E) (iii)). 



Although Khalidi does not specifically disclose that the virtual address "having an 
associated context identifier", it does suggest it (a TLB entry is associated with a TSB 
entry, which has a context identifier, and therefore it is also associated with a context 
identifier, see column 8, lines 66-67; column 9, lines 1-13; column 12, lines 7-39; Fig 5, 
530 Context Number). Furthermore, Mohamed teaches virtual memory management 
system wherein a virtual address in a TLB entry has an associated context identifier in 
order to uniquely identify a process (see column 2, lines 20-25 and Fig 1b, 178). 
Therefore, it would have been obvious to one ordinarily skilled in the art at the time of 
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the Applicant's invention to have an associated context identifier for a virtual address in 
order to uniquely identify a process. 

Khalidi in further view of Mohamed and Mohamed et aL further teaches in D) (1) 
determining whether a TTE corresponding with the selected virtual address is available 
in secondary memory assets includes testing the associated context identifier to 
determine the availability of the TTE to have a memory access instruction performed 
thereon (see column 9, lines 7-13). 

Furthermore, although Khalidi does not specifically disclose that the computer 
system is a multi-processor computer system, it does teach a multi-processor computer 
system using virtual memory (column 1, lines 45-49; column 3, lines 14-19). Mohamed 
et al. teaches a multi-processor computer system implemented with a similar virtual 
memory management system as described above in claim 26's rejection using the 
same operating system ("the operating system", see column 3, lines 6-24) and MMU 
(Fig 3, combination of 52, 82 and 84), as a multi-processor computer system provides 
more computing capabilities and faster speed than a single processor system. 
Therefore, it would have been obvious to one ordinarily skilled in the art at the time of 
the Applicant's invention to implement Khalidi's computer system as a multi-processor 
computer system in order to improve computer power and speed. 
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Per claim 3, Khalidi in further view of Mohamed and Mohamed et al. further 
teaches testing the associated context identifier is performed prior to accessing the TTE 
from the secondary memory assets (the test is be done prior to accessing to determine 
a hit, see column 9, lines 7-13). 

Per claim 4, Khalidi in further view of Mohamed and Mohamed et al. further 
teaches updating at least one of the TLB and the secondary memory assets with 
information from the TTE includes updating with information including physical address 
information (see column 12, lines 10-13). 

Per claim 5, Khalidi in further view of Mohamed and Mohamed et al. further 
teaches updating at least one of the TLB and secondary memory assets with 
information from the TTE includes updating with information including attribute 
information (translation information updated to the TLB is attribute information needed 
for address mapping, also the information updated to the TSB from Level III is attribute 
information, see column 5, lines 18-27; column 12, lines 7-39). 

11. Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Khalidi [5,956,756] and Mohamed [US 6,427,162 B1], in further view of Mohamed et al. 
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[5,899,994] (hereinafter "Mohamed et al.") and Microsoft Computer Dictionary 
(hereinafter "Microsoft"). 

Per claim 6, the claim is already substantially discloses by Khalidi in view of 
Mohamed and Mohamed et al as described above, but the combined references fail to 
teach "iv) invoking a miss exception handler to facilitate resolution of a miss exception 
event However, Microsoft teaches that a page fault (also known as Virtual Memory 
Exception) is a miss exception event that is resulted when a virtual address is not found 
in physical memory (not found in Khalidi's Level ll/TSB and Level Ill/Big Software 
Translation Table, the "said unavailability"), and a miss exception handler is invoked to 
facilitate resolution of the exception ("the operating system respond to the page fault by 

see Page 387, Page Fault), the operating system then returns from handling the 
exception by finishing the execution of the memory access, then executes the next 
memory access instruction ("returning to initiating a memory access instruction"). 
Therefore, it would have been obvious to one ordinarily skilled in the art at the time of 
the Applicant's invention to implement Microsoft's page fault interrupt handling to 
resolve a miss exception that resulted in the previously said unavailability. 

Per claim 8, the claim is already substantially disclosed as described above by 
claims 1 and 6 as described above, but claim 6's references fail to specifically disclose 
a computer readable media including computer program code to perform the limitations 
presented in steps (A) to (E). Step (F) is performed by computer program code as claim 
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6 discloses that a page fault is detected and handled by the operating system, which 
then returns from handling the page fault. However, Mohamed et al. further teaches a 
computer readable media include computer program code (RAM, see column 12, lines 
5-10 and 40-56) to perform virtual memory management operations including TSB 
management and virtual to physical address translation (see column 12, lines 40-47). It 
is clear that computer software program is a more flexible implementation than 
hardware, and there it would have been obvious to one ordinarily skilled in the art at the 
time of the Applicant's invention to implement computer program code included in a 
computer readable media to perform the operations described by claim 8. It is also 
clear that step (D)(i) is taught by step (D) in claim 1 . 



12. Claims 7, 9, 22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Khalidi [5,956,756], Mohamed [US 6,427,162 B1], Mohamed et al. 
[5,899,994], and Microsoft Computer Dictionary (hereinafter "Microsoft"), in further view 
of Data Structures, Algorithms, and Applications in Java by Sartaj Sahni (hereinafter 
"Sahni"). 

Per claim 7, 22 and 23, the claims are already substantially disclosed as 
described above in claims 1-3 and 6, but the combined references in claim 6 fail to 
teach "determining the nature of the miss exception event; selectively pausing ... has 
been resolved;". However, Sahni teaches that in handling an exception event, the 
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nature of the miss exception is determined in order to properly resolve an exception 
based on its type (see page 15, Handling Exceptions, and page 16, catch block and 
exception type in program 1.6). The program code inside the catch block code requires 
a certain amount of time to execute, and even possibly invoke another method outside 
the miss exception handler ("selectively pausing the operating ... see page 16, 
program 1.6, calling System. out.println(e) inside catch (Throwable e)). Therefore, it 
would have been obvious to one ordinarily skilled in the art at the time of the Applicant's 
invention to combine Sahni's teaching with those of the combined references in claim 6 
in order to properly resolve the exception event. 

It is also clear that claims 22 and 23 are already substantially disclosed by claim 
1 , 6 and 7. For claim 23, the secondary memory assets include both the Level II TSB 
and the Level III Big Software Translation Table (page table) described in claim 1. For 
claim 22, step (B)(1) is performed by step (E) in claim 1,and step (B) (2) is performed by 
the page fault handling method described in claim 7. 

Per claim 9, it is clear the claim is already substantially disclosed as described 
above by claim 7, while applying the same motivation for combining Khalidi, Mohamed, 
Mohamed et al., and Microsoft as described in claim 8. 
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13. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khalidi 
[5,956,756], Mohamed [US 6,427,162 B1], Mohamed et al. [5,899,994] and Microsoft, in 
further view of Wu et al. [5,906,001] (hereinafter "Wu"). 

Per claim 10, Khalidi in further view of Mohamed already substantially discloses 
the claims as described above in claim 8, but fails to teach that the computer program 
code instructions include computer program code instructions for invoking a miss 
exception handler without issuing cross calls that halt one or more CPU's in the multi- 
processor computing system. However, Wu teaches computer program code 
instructions (see column 4, lines 58-67) for handling TLB miss (TLB shootdown 
operation, see column 3, lines 12-15) in a multiprocessor system (see Abstract and Fig 
3) that does not issue cross calls (inter-processor interrupts are cross calls, see column 
2, lines 50-63) that halt the operation (see Abstract and column 3, lines 18-20), in order 
to avoid invoking interrupt handler routines and reduce the amount of time required to 
invalidate multiple TLBs (see column 2, lines 64-76 and column 3, lines 12-20). 
Therefore, it would have been obvious to one ordinarily skilled in the art at the time of 
the Applicant's invention to combine Wu's teaching with that of Khalidi and Mohamed et 
al.'s combined teaching in order to avoid invoking interrupt handler routines and reduce 
time consumption in TLB invalidation. 

14. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khalidi 
[5,956,756], in further view of Mohamed [US 6,427,162 B1], Mohamed et al. 



Application/Control Number: 10/769,586 Page 15 

Art Unit: 2189 

[5,899,994], Microsoft and Sahni, in further view of Computer Architecture by Patterson 
and Hennessy (hereinafter "Patterson") and Operating Systems by Tanenbaum and 
Woodhull (hereinafter "Tanenbaum"). 

Per claim 1 1 , the claim is already substantially disclosed as described above in 
claims 1, 6, 7, 22 and 23, but the previously cited references fail to teach "each CPU 
having a memory cache configured to include a translation lookaside buffer (TLB)" and 
"secondary memory assets that include page tables" (claim 23 only mentioned "at least 
one page table"), although Mohamed et al. does teach a multi-processor system 
wherein a TLB is included in each CPU (see Mohamed et al., Fig 2). 

However, Patterson teaches a multi-processor system wherein each CPU has a 
memory cache (see page 638, Fig 8.1) in order to reduce latency and avoid 
incoherency as compared to having shared cache(s) for all CPU's. Therefore, it would 
have been obvious to one ordinarily skilled in the art at the time of the Applicant's 
invention to have, for each CPU in a multi-processor system, a memory cache 
configured to include a TLB, in order to reduce access latency and avoid incoherency, 
and the memory cache is an conveniently available fast storage for storing the TLB, in 
order to enable fast access by the CPU. 

Furthermore, although Khalidi already discloses that the secondary memory 
assets include a TSB and a page table, it failed to teach page tables included in the said 
assets. However, Tanenbaum teaches a virtual memory management technique 
wherein multiple pages arranged in a hierarchy are used to reduce page table lookup 
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time and to avoid keeping huge page tables in memory all the time (see page 324, 
second paragraph and Multilevel Page Tables, also page 325, Fig 4-10). Therefore, it 
would have been obvious to one ordinarily skilled in the art at the time of the Applicant's 
invention to combine Tanenbaum's teaching with the references previous cited in order 
to reduce page table lookup time and to avoid keeping huge pages tables in memory all 
the time. 

15. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khalidi 
[5,956,756], Mohamed [US 6,427,162 B1], Mohamed et al. [5,899,994], "Patterson" and 
"Tanenbaum", Microsoft and Sahni, in further view of Wu [5,906,001]. 

Per claim 12, it is clear the claim is already substantially disclosed by claims 10 
and 1 1 as described above. 

16. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mohamed et al. [5,899,994], in further view of Mohamed [US 6,427,162 B1]. 

Per claim 13, Mohamed et al. teaches a method of handling translation lookaside 
buffer (TLB) miss exceptions in a memory management unit (Fig 3, combination of 52, 
82 and 84) of a multi-processor computer system having a plurality of Central 
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Processing Units (CPU's) (Fig 5, CPU 1-N; Fig 12, Processor(s); Column 6, lines 30- 
35), the method comprising: 

initiating an access instruction (a TLB miss trap must be caused by an access 
instruction; see Col. 2, Ln.8-13); 

determining that a TLB miss exception event has occurred (TLB miss traps into 
the operating system kernel, see Column 2, lines 5-13); 

invoking a miss exception handler (TLB software trap handling, see Column 2, 
lines 52-67 to Column 3, lines 1-25); 

determining the nature of the TLB miss exception event (the nature of the 
exception, such as the address value not found in the TLB, must be determined by the 
TLB software trap handler, in order to resolve the exception); 

resolving the miss exception event (see column 3, lines 6-25); and 

returning to initiating an access instruction (an TLB miss trap/exception must 
return to the instruction that caused the trap/exception and the trap/exception handling 
routine, once the routine finishes, so the instruction can finish its execution). 

Mohamed et al ('994). fails to teach that "determining that a TLB miss exception 

whether a TLB miss exception has occurred". However, Mohamed ('162) teaches 

a similar method of handling TLB miss wherein determining a TLB miss exception event 
has occurred includes testing a context identifier for the affected virtual address to 
determine whether a TLB miss exception has occurred (see column 7, lines 10-16 and 
lines 30-35), in order to detect a TLB miss and generate a trap to handle it (see column 
7, lines 30-32), and the context identifier is included in a TLB entry to be associated with 
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a virtual address in order to uniquely identify a process associated with the virtual 
address (see column 2, lines 20-25). Therefore, it would have been obvious to one 
ordinarily skilled in the art at the time of the Applicant's invention to combine 
Mohamed's teaching with that of Mohamed et al's in order to uniquely identify a process 
and detect a TLB miss. 

Per claim 14, Mohamed et al. further teaches resolving of the miss exception 
event includes selectively pausing the miss exception handler when necessary until the 
miss exception event is resolved (if hash table 84 must be searched to find the correct 
mapping if it is not found in TSB 82, then the handler must pause/wait for some period 
of time until the search is complete, see column 3, lines 15-25). 



Allowable Subject Matter 

17. Claims 16, 17-21, 24, 25, 28 and 29 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

18. The following is an examiner's statement of reasons for allowance: 
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Per claims 16 and 17-21 , the cited references do not teach that the cause of the 
TLB miss exception event is one of an unassigned context identifier, a TSB resizing 
operation, and an unmapping of a shared TTE, and resolving each type of miss 
exception event in accordance with the specified miss exception resolution protocol for 
each type of miss exception event. The claims call for all three types of exception to be 
present in the invention, and none of the cited references has all three types of 
exceptions and a resolution protocol for eac. 

Per claim 24, none of the cited references discusses a TSB resizing operation 
causing the unavailability and pausing until the TSB resizing operation is completed. 

Per claim 25, none of the cited references discusses a TTE demapping operation 
causing the unavailability and pausing until the TTE demapping operation is completed. 

Per claim 28, Mohamed teaches resizing a translation storage buffer/TSB (see 
column 5, lines 3-12; column 10, lines 25-34), but fails to teach that the resize concerns 
an exception, which is resolved by "activating a lock for the TSB to prevent other 
processes from accessing entries releasing the lock on the TSB". 

Per claim 29, Mohamed teaches invalidating TSB contexts (see column 4, lines 
34-45), but fails to teach an unassigned context identifier which concerns an exception 
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event, which is resolved by "assigning a context identifier for a virtual address space 
associated with a TSB; and assigning a portion of memory to the TSB". 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

19. Applicant's arguments filed on 19 June 2006 with respect to claim 1 have been 
considered but are not persuasive. The claims are rejected as set forth above. 

In response to the Applicant's argument regarding claims 8-1 0's rejection under 
35 U.S.C 112, first paragraph (see Remarks, Pg.15, third paragraph), the Examiner 
disagrees with the Applicant's remarks. Although the specification supports searching 
for a TLB entry, it does not provide the written description to support claim 8's limitation 
for searching for a TLB entry using the "computer program code for operating a memory 
management unit" in claim 8. The TLB handler claimed by the Applicant is a software 
which is invoked after a TLB miss, which in turn takes place after searching the TLB. 
The specification does not state what is responsible for searching the TLB, it merely 
state that the TLB is searched. More specifically, the specification does not teach that it 
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is indeed software, not hardware that is responsible for searching the TLB. Therefore, 
the Applicant's claim that the TLB is searched by a computer program code instructions 
for operating a memory management is unsupported by the written description. 

In response to the Applicant's argument regarding claim 1's rejection under 35 
U.S.C 103(a) (see Remarks, Pg.15, paragraph 6 and 7), the Examiner disagrees with 
the Applicant's remarks. In the previous Office action, the Examiner only stated that 
Khalidi does not "specifically" disclose "having an associated context identifier", then 
argued that Khalidi actually suggest it by further explaining the teachings of the recited 
reference (see Claim 1's rejection). Therefore Khalidi indeed has this limitation 
although it is not clearly stated in the reference. The Examiner then elaborated the 
obviousness of Khalidi having the above limitation by presenting a similar system taught 
by Mohamed, which can be reasonably combined into Khalidi by one ordinarily skilled in 
the art at the time of the Applicant's invention based on the motivation provided by the 
Examiner (see Claim 1's rejection). The added limitation "testing the associated context 
identifier ..." was originally presented in the now cancelled claim 2, which was properly 
rejected under 35 U.S.C 103(a) over Khalidi, Mohamed 062) and Mohamed et al ('994) 
(see the rejection of claim 2 in the previous Office action, and the rejection of claim 1 in 
the Final Office action). The fact that Khalidi specifically teaches "testing the associated 
context identifier ..." (see Khalidi, column 9, lines 7-13) is also proof that Khalidi's 
invention has the limitation "having an associated context identifier". Since both the 
Khalidi reference and the combination of Khalidi and Mohamed teach "having an 
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associated context identifier", and Khalidi teaches testing context identifier, then a direct 
result of the combination is Khalidi teaching "testing the associated context identifier" 
(see Khalidi, column 9, lines 7-13) in further view of Mohamed. The rejection stands. 



20. The Applicant failed to provide any argument regarding claims 3-14, 22, 23 and 
26. The rejections therefore stand. The added limitation in claim 8 was originally 
presented in the now cancelled claim 2. Claims 11 and 26 have no new limitation. The 
newly added limitation in claim 22 is already taught by claim 1. Claim 13 includes 
limitations taught by the now cancelled claim 15, which was properly rejected in the 
previous Office action, and new limitations that are already taught by claim 1 in the Final 
Office action as set forth above. Claim 13 was not rejected using Khalidi, therefore the 
Applicant's argument regarding claim 1 does not apply to claim 13. 

The Applicant's amendment is non-responsive to the objection of claims 26-29 
and the rejection of claims 9 and 27 under 35 U.S.C 1 12 second paragraph. No new 
ground(s) of rejection is introduced in this Office action. Accordingly, THIS ACTION IS 
MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shawn Gu whose telephone number is (571) 272-0703. 
The examiner can normally be reached on 9am-5pm, Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on (571) 272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



273-8300. 
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